U3BECTHU
TOMCHOI'O OPJEHA TPYJOBOI'O KPACHOI'O 3HAMEHH
IMOJMTEXHHUYECKOT'O HHCTHTVYTA nmenn C. M. HHPOBA

Tom 212 1971

SKCNEPUMEHTAJIBHBIE UCCJIEJOBAHHUS KOMMYTALHH
JBUTATEJEN NMOCTOAHHOIO TOKA C BMK B PE)XUME
PEryJIUPOBAHHS CKOPOCTH BPAIIEHHSA OCJHABJIEHHEM
nNoJs rJIABHBIX MOJIIOCOB

H. A. Boakomupcknii, B. A. Usannukos, B. B. Usawun, H. A. Muaopaagos

(ITpejcTaBaeHa HAVUHBIM CEMUH2POM Kadeap 3JeKTPUYECKHX MailliH 1l
o011elt 3JeKTPOTeXHHKH)

OKCcIepUMEHTHl IPOBOAUNCH HA JIBUIraTessx;
1) T132, 750—1300 06/mun, 5,1—5,72 a; 2) 140, 1200—1875 06/mun, 11.8—
14,3 a. Bo30yxKaeHue WIYHTOBOE ¢ JierKoH cradununsanuein. Hanpskenue -
Tanusa 175320 8. OGe MauinHbl BuNoaHeHb co cxemoit BMK ¢ yactuuHoi 3a-
rPY3KOl BeHTHJEH TOKOM LieTouHoro 6pakera [l1, 2].

Mertoauka 3KCHICpHMECHTA

[Tockenbky meabp paGoThl COCTOANMA B ONpPENeJeHHH H IpOBepKe OO0LINX
3akoHoMepHocTel xoMMyTanun Mamnd ¢ BMK B pexxume ray6okoro pery.au-
pOBAHUS CKOPOCTH BpallleHHd ocjabJyeHHeM M0Jf rIaBHBIX NOJIOCCE, TO Ha
SKCUEPHMEHTA/BHBIX MAUIWHAX CHHMAIHCh MpEX/AE BCEro 3aBiCHMOCTH
in=1(h) npu Uzg==const, iz=var (ip — TOK LONOJHUTEAbHOTO NHTaHUs 100a-
BOUHBIX MMO0JilOCOB, Uy -~ HaNpsKeHHE Ha SKOpe, ix — TOK BO3OYXKACHHA), B
KOTOPBIX EHaxoAsT OTpaKeHHe sce (PAKTODPbLI, BO3AEHCTBYIOLIME Ha KOMMYTa-
IO IPY U3MeHeHHH cKopocTH BpalleHus [1]. ITutanue na myHTtoBY10 O6MOT-
Ky BO3GY:KJEHHs TOAABAJOCh OT He3aBHUCHMOro HcTouHHka. Ha skope ycra-
HABAMBAJIOCH MHHUMAJEHOE U3 HOMHEAJIbHBIX HANpsAXKeHH — 175 6, Tak Kax
IIPH 3TOM HANPAXKEHHUH MOXKHO MOJYUUTh HauboJblive Mpefessl H3MEeHEHHUS

" CKODOCTH BpalIeHUs], H3MEHsisl TOK BO30YKAeHHs. Ho U B 5ToM ciyuae MIHHH-
MaJibHasi CKOPOCTb NPH TNOCTOSSHHOH MOHIHOCTH OCTAaeTcsl MOCTAaTOYHO BBICO-
KOH, UTC BbI3BAHO OCOOEHHOCTSIMH PEryJHPOBOYHBIX XapaKTepHCTHK 3Kcile-
pUMEHTaJ bHBIX MaliuH. [fanbHeHIlee yMeHbHIEHHe CKOPOCTH OCYILeCTBJS-
JOCh YMeHbIleHHeM HanpsiKeHUs NMHUTAHHA SAKOPS NMPH MOCTOSIHHOM TOKE BO3-
OVAJEHHst, T. €. CHEMAJUCh 3aBUCUMOCTH ix={(n) npu iy=const. U =var.
Takue 3aBHCHMOCTH MO3BOJIAIOT OUEHUTHL BJIMAHHE HA KOMMYTaulio TOJALKO
AKTUBHOTO CONPOTHBJACHHA CeKIMH (R¢) M HIETOYHOrO KOHTAaKTa (CpeiHee Ha-
npsikeHHe, BBOAMMOE 1HeTKoH B ceknuio — AU) Iipu mOCTOSIHHOM BO3JIeHCT-
BHH iy, Tk KaK 1074 iy B U3MEHEHHMH TOKOB IIOANUTKH HE 3aBHCHT OT CKOPO-
cru Bpamenus [1].

XapakTtep HeHCTBUS iz Ha TOKH JOMOJHHUTEJNLHOIO NHTAHHA Jydile BCErO
poCcaeXKUBaeTCsl MO 3aBUCHUMOCTAM ip==I[(iz) npu n=const, iz=var. KoTO-
pBle OTPaKaloT BAHAHME HA ip U FJ1aBHOTO NOJA B KOMMYTAUHOHHON 30HC H
cTeneHy Hachlllenus cTannpbl [1].

[TonyuenHbie TakuM o0Gpa3oM JaHHbie JAaIOT BO3MOXKHOCThL OMpPEHE/HTH
KO2(@OHIHEHTH CTATHYECKOH KOMMYTANHMOHHOH VCTOHYMBOCTH 3IKCIEPHMEH-
Ta.TbHbIX MAMIHH B (PYHKIMH CKOPOCTH BpalLeHHs M CPABHHTbL HX C aHaJO-
FHYHBIMH 3aBHCHMOCTSIMH A5 MAIUMH ¢ TPAJHLHOHHOH KOMMYTalHefl.
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PesyabTaThl 9KCNEpHMeHTa

OnbiTHBle KpuBbie ip=1(n) o06eux mawnn npu Uz=const, iz=var aas
‘HECKOJIbKHX TOKOB Harpy3ku mpuBeleHbl Ha puc. 1. Kak BHAHO, TEeHAEHIHA
K OTHOCHTEJBHOMY YCUJIEHHIO T106aBOYHBIX IOJIOCOB ¢ POCTOM CKOPOCTH BpA-
leHkf, HA KOTOPYIO yKa3piBajoch B [1], B mesoM BBEIMOJHAETCS: C yBeJHYE-
‘HUEeM Nl ip; (BepXHfs rPaHHL@ 30HBI) NAfAeT, a ing — (HHXKHAA rpaHuua) He-
CKOJIbKO BO3pacTaer.

Hckaiodenue npeacrasiser iy Mauuiabl [140 Ha MagbiX HAaTpy3Kax (KpH-
saa 4. puc. 1): ip) cHavana BO3pacTaerT, a ¢ AaJbHEHUIHM YBeIHUCHHEM CKO-
POCTH, Kak OObIYHO, yMeHbLiaercs. JTO CBA3aHO ¢ OCOGEHHOCTAMH ACHCTBHA
BEJITYIbl TOKa BO3OYKIeHHsI HA 31C B KOMMYTAlUHOHHON 30HE 3TOH MallH-
#ini [1]. Ha pmc. 1 obpautaer Ha ce6Gs BHHManHe H 6ojee pe3kuil cnai im <

a ln 0\ 3
15 \Q\\
05 —]
' 2 e m— o )
n
O T3] w2 B 20| #| 2| % B0
? |
05 3
10 7T - :
15

Puc. 1. 3aBHCHMOCTh TOKOB MOONHTKH OT CHKOPOCTH
BpawieHHs. 1—1: I132, 2 ia=6a; 3—3: 1140, 2 ia=13g;
2—2: 1132, 2ia=2a; 4—4: 1140, 2ia=3,9 a.

POCTOM cKopocTd masa asuratens I140, o cpasHenuio ¢ [132. Ha naw B3ras,
570 OODBSICHSIETCS JBYMS OOCTOATE/bCTBAMH: a) MeHee OJarONpHUSATHBIM, 4yeM
y T132, cooTHOLIEHHEM MTOCTOSIHHOH BpeMeHH KOPOTKO3AMKHYTOrO KOHTYpa ¥
nepnoja KOMMyTanuu, 6) Gosee BBICOKMM ypoBHeM BubGpanuil. O6e skcrnepu-
MelTaJbHble MAUIHHB HE PACCUHTAHBI HA [OBBILIEHHYIO CKODOCTL BRALICHMUS,
# HGAJAHCUPOBKA UX siKOpell mpousBoausack npu n<<2000 ob/xun. [Tostonmy
B OTHOIIeHHHW BHOpauUuil MAIIMHBI OCTABJASJIN 2KeJaThb Jyuyllero, HO TakK Kakx
npurateds 1140 umeer 60JbIIYI0 MOLIHOCTb Ha BaJy U OOJIBIIYIO OKPYKHYIO
CKOpPOCTDb KOJIJIEKTOPA, TO YPOBeHb BHOpPAIMH IIeTOK y 3TOfl MalluHb! Obl1 He-
CKONbKO Boile. [ToBpiuieHHble BUOpAlMH BBI3BIBAIOT YXYILUEHHE KayecTBa
flepexsaTa TOKAa B BEHTH/L H, KaK CJeACTBHe, 00/iee pe3Koe YMeHbUIEHHE Be-
JIIUUIIBI iy, YeM cJIeIOBAN0 OBl MO YHCTO 3JIeKTPOMArHUTHBIM NPHUYMHAM.

"~ 3asucumMoctH in=1(iz) npu n=const 115 HECKOJbKHX TOKOB SIKOps IpPH-
senennt 8 [1]. Jlas ofeux maluuH XapakTepHa NpakKTU4YeCKH He3aBHCHMOCTD
igg OT BeJIIIUUHBI TOKa BO30YKAeHHA. ITO CBS3aHO C TeM, UTO B MallHHAaX
BMK ecst xeMnexcHasi LieTka U NepHOJ KOMMYTAUHH Ha HHXKHEH TPaHHLE
308b (Te) pacmoJaraercs, Kak OpaBH/O, CHMMETPHYHO OTHOCHTEJBHO [€0-
MeTpHUeCKoH HeliTpaaHn (ocn nodaBOYHOrO MmoJjoca), H MO3TOMY CpelHee
31aueHye 3¢ OT TVIAaBHOTO IOJ5 B 30HE KOMMYyTallud 3a NepHoJy KOMMYTa-
wnn Ty Gausko x Hyao. B aToMm ciyuae ip He 3aBHCHT OT BeanuHHH ip [1].
Kpoxie Toro, Ha HHJHell rpaHHUE 30HbI NaJeHHe MATHUTHOrO MNOTeHnHala b
CTajiu NPOSIBJISETCA B MEHBIIEH CTENEeHH, NOCKOJIbKY NOTOK N00aBOYHOTO MO-
.moca Man. UTo KacaeTcsl BepXHel TPaHULB 30HBI (im), TO Ha He#l BeJIUUHHA
Ir cKazniBaeTcs no-pasuomy: B [132 ¢ vBenHueHHueM iy im yBeJuuHBaeTcd,
a B [140, naoGopor, ymensiiaercs. [To-suaumomy, B ABurarese [132 sousinue
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HACBHILLEHHS CTAIbHBIX YUaCTKOB Ha MYTH NOTOKA J006aBOUYHOro 1oJoca Gojee
CYLIECTBEHHO, TaK Kax 3Ta MaliMHa uMmeeT 2p=2. [laHHbIe, MONYUEHHbE Ha
3KCNEpPHMEHTAJbHbIX MaUIHHAX IIPH NMepeMeHHOH CKOPOCTH BpPALUEHHS i M0-
CTOAHHOM TOKe BO30YXKIeHHA, paccMOTPeHbl B [1] H MoJHOCTBIO MoOATBEpK-
J1a10T BbIBOJbI TEOPETHYEeCKOro aHanusa: pausauue Re u AU Ha ToxkH «nognuT-
Ki», OCOGEHHO 3aMEeTHOE NDH MaJblX CKOPOCTSIX BpallleHHs, € pPOCTOM 7
yMeHblIaeTca. KputHueckasi CKOpPOCTh BpAIlleHHs], HHXKE KOTOPOU OS3LICKPO-
Basi 30HA 11€PexoanT B 0061acTh HeJOKOMMYTAUUH (ine>0), y 3Kcrenumed-
TAJbHBIX MallH JeXuT B ananasoHe 200500 o6/mun.

Ha pue. 2 u306pasKCHBI 3aBUCHMOCTH OTHOCHTEJBHO IHPHHL! GE3bICK-~
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Puc. 2. 3aBHCHMOCTb HIHPHHBI G€3BICKPOBOII 30HBI OT
CKOpocTH BpaineHus: 1: I132, 2 i;=64, BMEK; 2: 1140,
2ia=13a, BMHK; 3: 132, 2i,=6q, OK; 4: I140,

2ia=13a, OK.

in1 ‘}_ in;»
2i,
spawenus. [lpu n>700 o6/mMun nasa asuratensa I132 u n>1000 o6/MuH Ax4
(140 © ompeaenanace no puc. 1, a NpH MEHbLUIHX CKOPOCTAX MO (DYHKIHAM
in=1(n), ip=const, Us=Var [1]

Ha sToM #e pucynKke npuBeleHbl Kpusble ©==1(n) oZHOTHMHBIX MAIIHH
C TpaaMLHOHHOH KoMMYyTauuell. Kak suano, ® mamua ¢ BMK, xots 1 najgaer
C yBeTHUYEHHEM CKOPOCTH BpAllEHHs 10 MPHYHHAM, YKa3aHHbIM B [l], Ho e
B TAKOI CTeNeHH, KaK y MaUIMH C TPaJHIMOHHON, OOLIUHON KOoMMyTamuel
(OK). ¥ nocieanrx, cyis no puc. 2, ipu AaHHBIX TOKAX SAKOPS BOOGLUIE MO -
HO O/KH1ATh HCYE3HOBeHHs1 Ge3hICKPOBBIX 30H Ha CKOPOCTH BpalueHHs 2400—
2800 o6/mun. Cilenyer OTMETHTD, UTO CelHadbHOTO ONbITA MO CHSTHIO 6e3bl-
CKPOBBIX 30H MaUIHHbI ¢ TPAJHIMOHHON KOMMYTAlUMeH B TOM JHanascHe CKO-
POCTEli, 5 KOTOPOXM HCHDLITLIBAJHCH 3IKCMEpHMeHTasbHble o6pasun ¢ BMK,
ne nposoaniocs. lannbie a5 onpegejennst @ B3siTH M3 [IPOTOKO.I0EZ THIO-
BbIX HCIbTAHHI 3aROJACKUX MALIUH,

Kpusbie puc. 2 06pabaTbiBanuch ¢ LeJbIO OlNpee/eHHss KO3DPHIHEHTOB
CTaTHYEeCKON KOMMYTallHOHEOH ycToluusocTH [3], mpuueM ke mawmnn ¢ BMK
paccuiiTBIRAJICA C YUETOM DasHHLb! 11€PHOL0B KOMMYTALHH HA IpaHHiaX 30-
upl {cM. Tlpraomenue).

3aBUCHMCCTH K¢ OT CKOPOCTH BpalleHHs MpHBEeHbl Ha puc. 3. PucvHox
NOKA3btBAET, UTO MPEHMYILECTBA BEHTH/IbHO-MEXAHHYECKOH KOMMYTallii,
KaK H NpeArnoJaraloch paHplile, CTAaHOBATCH OCOOGEHHO HAaFJSIHBIMI MPH
OO0IbIUHX HAFPY3Kax H CKOpocTAX Bpailenusa. Ecau y mamwnn ¢ rpaguuuor-
Holl KoMMyTauuelt k; pesko najgaer ¢ yBeJHUEHHEM CKOPOCTH BpaUIEHISI, TO
a8 vMawuH ¢ BMK xapakrepHo npuMepHOe TNOCTOSHCTBO Ke B WHPOKOM
Allailasone H3MeHeHHs n. PacueTHble 3HauyeHHsl Ko 3KCIEepHMEHTAIbHbIX Ma-

POBLIX 30H O (@: KCAEPHMHTAABHBIX MALIHH OT CKOPOCTIT
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Puc. 3. 3aBucumMocTs Kc OT CHOPOCTH BpauleHHA.

1 — 1132, 2i,=6a, BMK; 2 — H40, 2i,=13a, BMHK:

35— 1132, 2 iy=6a, OK; 4 — 1140, 2 i,=13 a, Ok
5 — T140, 2i.=8a, OK

yuuH pasubul: B 1132 — 0,77, y 1140 — 0,473. DTu 3HaueHHs AOCTATOUHO OJi3-
KM K ONLITHHM JaHHbIM (BeanunHa K. auratens [I32 HeCKOAbBKO MeHblIe
yKasanHoi B [2], Tak KakK IpH NpoBeleHHH HacToswed paboThl pasMepsl
yacTefi 1eTOK OblTH U3MeHEeHH! ).

BoiBoH

I. Eciu He paccMaTpuBaTh NMPUUHH MCKPEHHS MEXaHHYeCKOTO XapakTe-
pa, TO OCHOBHO€ BJIHSIHHME Ha LIMPHHY U PacloJioxkKeHHe Oe3biCKPOBOM 30HLI,
K4K M OXKHMJ2JI0Ch 10 JaHHBIM TEOPETHUeCKOro aHasu3a, okasnlBaoT Rq, AU
¥ ip. BosaeficTtBue 3TuX (HaKTOPOB He NPUBOAUT K NepeceueHHI0 IpaHul 6e3bl-
.CKPOBOH 30HBI DY N> MNigyp.

2. BeHTH/IbHO-MeXaHHYeCKasi KOMMYTaLHs N03BOJsAET HOJYYHTb B MallH-
HAX paccCMaTpHMBaeMOro Kjacca AHana3oH H3MEHEHHs CKOPOCTH BpalleHUs AC
1:8 u Bbimie 0e3 HMCKPEHMsT KOJIJIEKTOPA: MHHHMAaJbHasi CKOPOCTb BpallEHHS,
NpH KOTOPOI MAUIMHBI elie paboTaloT 6e3 HCKPeHHUs, HAXOAMTCA B AHaa3oHE
200—500 o6/mun, MakCHMaJbHO BO3MOXHAsI CKOPOCTh OllpejenasieTcss kaue-
CTBOM MEXaHHUYECKOr0 KOHTAKTa IIETOK C KOJJIEKTOPOM.



Onpepnenenue ©

Ilpunoxenune

n k. mawunsl ¢ BMK ¢ yyetom HeonuHakoBoro meicr--

BHSl PeaKllHH AKOPS HA FpaHHuaxX Ge3bICKPOBOH 30HBI

IMonaraem, uto R,=0, AU=0, T. e.

paccMaTpHBAIOTCS PEXKIAbi, GJIH3-

KHe K HOMHHaJbHBIM.
[Tonmas namarnuyuBaomasn cuia (H. ¢.) A06aBOYHBIX MOJIOCOB HA BEpPX-

Hell TpaHuLe 0e3bICKPOBOH 30HHI, CO3AAaloLlas

5Jc e), paBHa

B KOMMYTHDPYIOLLEeH CEKLHH

FIZFn+Fn1 - Fpﬂlv “}

3xech

Fr=I5q-Wjg — H. C. 100aBOYHBIX IIOJIOCOB NMPH OTCYTCTBHH IX JONO.I-
: HUTEJLHOTO NHTAHMS,
Fri==in - Wy — H. C. TOKOB IIOJIHTKY;
Fpar — H. ¢. 106aBOYHBIX NOJIOCOB, KOMICHCUPYIOLIAS [ CPeji-
HeM JeHCTBHE NONEepPeYHOH peakuuu SKOpst 7 30He
KOMMYTallHd HaA BepPXHeH rpaHuue Ge3bICKPOBOI 20HE!.
T. €. IPH NMepHoJie KOMMYTALHH TOKa B ceKuun Ti;
Wy — YHCJIO BHTKOB 100aBOYHOrO MOJIOCA;
Iq — TOK SKOpS.
O6o3Haunm
WO]'IH=FIL—FPHI- {2}
Tormoa
I F, —1I; - Wy (0
o= : (5%
W
AHasnOruyHBIM NyTEM /5t TOKA «OTIHHTKH® MOJIYyYaeM:
i _ IHIWOZ_—F‘Z (4\’
nz — ’ ’
Wi
rae s — H. c. 100aBOUHLIX NOJMIOCOB Ha HHXXKHeH [PaHHuIe 30HbI;
IsWoy= Fn - FpHQ» (5,\5‘-

Fpae — H. €. 106aBOUHBLIX TOJIOCOB, KOMIEHCHPYIOUIAs JNeHCTBUE [IOne-
PEeYHOJl peakKlHMH SIKOPs1 HA HMXKHell TpaHHIE 30HBI.

OTtHocHTeAbHAA

6=

miMpAHa Oe3bICKPOBOH 30HHI ¢ yueToMm (3) u (4):
g = pe Fi —F, Wee — Wy :
I, LW, T W, (6)

Ecan noJnarats, Kak

HBIX MOJIOCOB H KOMMYTHPYIOLIEH 3/C He 3aBHCHT OT pexuma paboTis,

3T0 OOBIYHO AeJgaeTrcs, 4TO CBA3b MeEKIY H. C. nob6aBoy-
TO

eCThb
F1 — F2 — FOO k, (7)
€4 €y €0
TO
W e —e W — W
0: 00 1 2 s 02 01 8),
W, €ho Wy (&
3nech
W, + W A
Foo = Wyo - Igy Wy = - ) = ’ (9)
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€00 — 34C, COOTBETCTRYIOLIAs H. ¢. Fop.
Bpenem cbo3HayeHHsd:

w .
ky, = WOO AnHaMuueckmit koadduuuent [3],
b
e, — € . .
ke :——‘e—oo—2~ — k03¢ ¢dUUHEHT CTAaTHYECKOH KOMMYTALHOHHOH yC-
totiurBocTH [3], (10)
I .
k, = 2 — K03((HUUHEHT NPHBEJEHHNS 30HH K CHMMETPHYHOH,
e()()
@__ Wog - \V()]
Wi
Torna
®=kn'kc'kﬂ+A'®. (11)

Bripaxenue (11) W UCMOAB30BAJOCH A/ ONpeleeHus Ko MO ONBITHBIM [aH-
HBIM (pHC. 3).

B (10) e¥po— 3AC ego, COOTBETCTBYIOLIAA CUMMETPUYHON 30He.

N e, + ¢
cu = 55 (12)
Has k, nocne npeoGpasoBaHuit norydaem
Al
ky =14 2 Ao (13)
00 f
Tae *
. igg — 1
Alnﬂ el ¢ S s 2 2 02

Bennuunbl €; 1 ey, HeoOXxonumbie mo (10) mas pacuera ke, HaxoasTcs no
MeTOAMKe, H3J0KeHHOH B [4]. UToObl omnpeeaHuTh ke MO ONbITHBIM JaHHBIM,
ucnoabsys (11), HykHO 3HaTh BeJduYHHBI Wo; B Wog, KOTOPHIE, coryacHo (2)
H (5), 3aBHCAT OT Fpg ¥ paBHbBL

F F
— f1 12
Wy = Wy — P i Wee = Wy — paz -, (14}
Iy Iy
O6BIYHO PH pacyeTe KOMMYTAIHH H. C. PEAKLHH SAKOpH ONpeneaeTcs ne
dopmyJie

T ~
Fos =A -, (15)

KOTOpasi 1aeT BepHbIA pe3y. bTaT JIMIIb TOTJa, KOrJa BCe CeKLMM Na3a Hauyu-
HAIOT KOMMYTAaLMio OJHOBPEMEHHO, 4 TOK B CEKI[HAX H3MeHseTCsl Ha 2iy MTHO:
BenHo. s Gosnee Tounoro yuera Fp; Heo6xoauMo mpHHHMMATh BO BHHMaHHe
JJHTENbHOCTH KOMMYTALWH TOKa B cekuusx [5]. 3to rem Goslee cnpaBemiu-
BO AJsi MamikHel ¢ BMK, y KOTOpBIX mepuoipl KOMMYTALIHH TOKAa B CEKIUAX
na BepxHed (1)) u nHmkHe#r (Ty) rpaHvuax 30Hb HEONHHAKOBLHL. Bejanuuny
Fps MOXKHO IPOCTO ONpeJeHTh, €CJH NPeANOoJOXKHTb, YTO CyMMAapHBIN TOK
nasa usMensierca mnpsimonuHedino (B mammnax ¢ BMK npu n=n~x 3t0o no-
nymedue ocoGeHHo onpasfaHo). Hecsoxnbie BblUHC/IEHHs, 31€Ch OMYIIEH-
Able, MOKa2bIBAlOT, UTO B 3TOM CJydYae CpelHee 3a IEePHOJ KOMMYTAIHH 3Ha-
UEHHE H. C. peaKUHl skOps PaBHO:

T 3 T
Fpﬂ:A'T(l"T T)' (16)
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B (16) nca T Hy:KHO mOHMMATB JHO0 NEPHOI KOMMYTALHK TOKA Masa, ecjiy
CeKIHH 11a3a HAYHHAMT KOMMYTALHK HEOLHOBPEMEHHO, JH60 MepHOI KOM-
MYTalUH TOKA CEKIHH.

Hoacrasus (16) 8 (14) npu coorsercTBylowlell Beqnuune T, onpenes-
em 3Hauyenusa Wy 1 Wos.

[IpaBuabublfi yuer peakiinu sikops B MawunHax ¢ BMK umeer 6o.ibluoe
3nauenune. Hanpumep, aas asurateas I132 (T,=2,21T,) pacuer, Bhinoanes-
HbIl TO NPHBeAEHHLIM (OpMYyJaaM, AaeT IJAs OTHOCHTEJbHOH IWHPHHBI CHM-
MeTpHYHOH Ge3bICKPOBOI 30HHI Beanuyuny 25,1%, Toraa kak npu MCmnoan30ea-
nud (15), 1. e. npu gonyigenuu T=0, pacuernas pesnuynna O—=186%.

JKcnepHMeHTa/bHble JaHHbIE Ha DUC. 2 MOKA3bIBAIOT, 4YTO MEPBLIT pe-
3V.IbTaT ropasno O6Jnxe K JeHCTBHTEJIbHOCTH.
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